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Materials and methods L.-N. Ji, Transition Met. Chem. 1999, 24, 299] were synthesized according to literature methods.
Other reagents and solvents were commercially available and used without further purification.
Inductively coupled plasma atomic emission spectrometry (ICP-AES) data were obtained by a TJA IRIS(HR) instrument. Powder X-ray diffraction (PXRD) patterns were recorded using a Bruker D8 ADVANCE X-ray powder diffractometer (Cu Kα). Thermogravimetry (TG) analyses were performed using a TA Q50 instrument with a heating rate of 5.0 °C/min under dinitrogen flow. Gas sorption isotherms were measured on a Belsorp MAX volumetric adsorption apparatus.
The sample was placed in the sample tube and dried under high vacuum at 100 °C for 4 h to remove the remnant solvent molecules prior to measurements.
Photoluminescence measurement. Steady state photoluminescence spectra and lifetime measurements were performed on an Edinburgh FLS920 spectrometer equipped with a continuous Xe900 Xenon lamp and a 405 nm-laser flash lamp. All instrument parameters such as excitation split, emission split, and scanning speed were fixed during the in situ measurements.
Oxygen responses of photoluminescence were measured in a sealed chamber equipped with quartz windows and a three-way valve which connects the chamber to a vacuum pump and an O 2 cylinder. It should be noted that single crystals of the archetypal compound MAF-34·g is very difficult to synthesize. As previously reported by us, single crystals of MAF-34·g were synthesized under solvothermal conditions with Zn(NO 3 ) 2 , Hip, and trimethylamine/propylamine, Nevertheless, the NO 3¯ and amine agent influenced the sorption and luminescent properties seriously.
Syntheses of [Ru
Microcrystalline samples of MAF-34·g can be synthesized effectively by replacing Zn(NO 3 ) 2 and the amines with Zn(OH) 2 and aqueous ammonia, respectively. We had tried many times but failed to obtained single crystals of xRu:MAF-34·g under these conditions mentioned above.
We also attempted but failed to prepare xRu:MAF-34·g by using MAF-34·g as a starting material through ion exchange.
Fabrication of luminescent thin films.
A CH 2 Cl 2 solution of room temperature vulcanized silicone rubber (Momentive TSE-397-C, 50 wt%) was sprayed onto the substrate (glass slice or surface of the blue-light LED) with a spray gun. A suspension of xRu:MAF-34·g (0.010 g) in EtOH (10 mL) was sprayed onto the silicone-rubber layer before it was completely solidified.
After that, the film was treated in vacuum for 10 minutes.
Calculation/Description of photoluminescence quenching.
In common luminescent oxygen sensing systems, the bimolecular collision luminescence where I 0 /τ 0 and I/τ are the luminescent intensity/lifetime in the absence and presence of quencher, respectively, σ is the collision radius of the oxygen-sensing dye, α represents the probability that a collision leads to quenching, N A is Avogadro's number, D O2 is the diffusion coefficients of oxygen, S O2 is the oxygen solubility, P O2 is the oxygen pressure, and K sv is a combinational constant describing the quenching efficiency of the system. It can be seen that, besides the luminescence lifetime, the diffusion speed and solubility of oxygen in the porous solid are also fundamental parameters determining the quenching efficiency.
A heterogeneous system with two kinds of quenching centers (two luminescence lifetimes)
show nonlinear Stern-Volmer plots, which can be described by the modified Stern-Volmer
where f 1 and f 2 (f 1 + f 2 = 1) are the fractions of the total emission from the first and second components under unquenched conditions, and K SV1 and K SV2 are the associated Stern-Volmer quenching constants, respectively.
The relationship between I 0 /I and P O2 can be written in a linear format
where K' sv can be regarded as a quenching constant, n is an empirical parameter, which is obtained by assuming that the quenching behavior is controlled by a Freundlich adsorption Zn/Ru molar ratios of the five obtained products were determined to be 71, 52, 46, 44, 23, corresponding to x product = 0.10, 0.13, 0.15, 0.16, 0.29 or Ru doping efficiency x product /x feed = 67%, 65%, 55%, 53%, 58%, respectively. Except for the highest x feed value, the higher Ru feeding ratio leads to lower doping efficiency, which is consistent with the difficulty of replacing Zn by Ru. Obviously, the sample with x product = 0.29 deviates significantly from MAF-34·g in structure and purity. Therefore, only four samples with x product = 0.10-0.16 were chosen in the subsequent studies. (1 atm) and vacuum. 
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